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UNITED STATES

PATENT OFFICE.

‘GEORGE T. McLAUTHLIN, OF BOSTON, MASSACHUSETTS

lMPR-OVEMENT IN'STEAM*G ENE»RATORS

Specification forming part of Letters Patent No. 166,393, dated Auoust 3, 181:: reissue Ko. 49331, dated
: Octobex 3, 1876 apphcatmu tiled Sopremhel 18, 1876.

To all whom 4t may concern:

- Be it known that I, Georer T. McLAUTH-
LIN, of Boston, in -the couuty of Suffolk and
State of Massacliusetts, have -invented cer-
tain Improvements in Steam-Geuerators; and
I do bereby declare that the following, taken
in connection with the drawings, which ac-
company and form part of this specification,
is a description of my invention, sufficient to
enable those skilled in the art to practice it.

My invention relates to certain details of

construction of steam-generators of that class
in which a series of water-tubes depeud from
the crown-sheet of a water and steam-cham-
ber.into the fire-box or chamber, each tube
having within it, or inclosing, an inner tube
to effect a (,ueulatlou, and secure a thin sheet

or tube of water in contaet with the inner side.-

of the heated tube, and between it and the
water cireujating or iuner tube.
The drawing represents a steam generator
or boiler embodying my improvements.
Figure 1 represents, in vertical section, a
steam-generator provided with my improve-
ments; Fig. 2, a sectional plan thereof, on line
x x, Fig. 1; Fig. 3, a sectional plan on line y
y, Fig. 1; Fig. _
one pair of the steam and water tubes, tube-
bolder, tube-casing, plug, and safety - valve,
and a small section of the crown-sheet &; Fig
|5, a plan.or top.view of one of the tube. bold-
ers; Pig. 6, an interior top view of the tube-
closing plu g, and Fig. 7 a'section of a modi-
fied form of outer and inner tube.
o denotes the brick-work or casing of the
furnace; ¥, the gates; ¢, the fire: pot and
chamber; .d, the chimvey or flie.

Iu: the.upper:part of the chamber ¢ is Io-

cated the main water and steam chamber g,
baving a side casing, h, (around which ‘the
flames and other volatile produects of combus-
tion courge in their passage from the fire-pot
to the chimuney,) and upper and lower erown-
sheets i-k. - The oylinder rests'upon suitable
supports ! projecting from the’ furnace-wall,
and the upper and lower sheets ¢ %k are cou-
nected by a series ‘of ties, m n, and bolts o g,

each pair m.n of ‘the ties Leing conneeted to.

the upper sheet by an eyebolt, o, the head of

which is fastened to the- ties h_y a pin, g, and
the serew-threaded end of which is fitted into
the sheet, and is further seeured by a nut, 7,

4,.a vertical central section of

and to tl.cu lower sheeu by a sumla' ey ebolt
P, pin s, and nut &

L‘u,h of the ties is made oﬁ' thin stmp-iron,
and by thus giving to each large superficies
{or by auy means exposing safficient surfaces)
I secure,in combination with thieboiler-braces,
surfaces against which the water in the steam-
room is attracted, and down whieh it drips, the
distributing of these metal sarfaces through-
out the chamber thus attracting or ﬁmdnw
lodging-surtaces for all particles of water, a,nd )
tending to keep the steam dry.

The ties are all of equal length, so that when
they, or any of them, are remov ed (by kuoock-
ing ount their pins) for access to the chain-"
ber, they may be interchangeably replaced, -
each fitting in any place, and to any of the
bolts,

These flat-iren or strap-iron ties, thldd; m-f
terspersed, making them of equal length and
mtemhanoe(mblc, a,nd connecting lhl* sheety
or Lieads of the eylinder by the straps, bolts,
nuts, and pins, arve features of my invention.

From the crown-sheet depend the watcer-
tubes u. - Each tabe extends doww well into
the fire-chamber, and hangs free therein, be-
ing secured ineplace only by its connection at
the top with the crown-sheet. EKael is con-
nected to the crown-sheet by a screw-thread; "
v, near its apper end, working in a unt-thread
in the sheet. Each opeus into the chamber
g, and the open end w of each projects a'short
distance above the inner surface of the shéet,
as seen in Figs 1 and 4, so that sediment and

calcareous deosxts shall lodge upon the blmct
and not be drawn into the tabes.

To effect the connection of the tubes to thu,

crown -sheet, with:its eud so ‘projecting up . -

above the shect without having o serew it
through into position, I turn-dowi ‘exch tube,

- as seen ab @, or enl(ug,t, the tube at the serew:

threaded. porblon so that the extreme upper
end of the tube slips through the nut-threaded -~
hole in the sheet, and the screw-thread only
extends over. suﬁwleur smmue to fasten the

‘bubes.

“The lower end of each tube u is closed njf‘
the plug &%, Fig. 4, and’ within eéach fabe w i
another ueutrdl tube, ¥, the bottewn of whi
rests. upon centering aud supporting i
projecting -from the plug @, the tube w, o

the tube y, lea.vmg a free water -passage fu}m -
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tube to tube, as shown a a?% while the apper
part is-centered by the tube-holder having
springs 72, extending from an ‘encompassing
ring, &,

The upper end of each tube y projects some
distance above the tube %, s0 as to effect a
circalation of solid water down tubes v, the

Steam generated between the inner tube and”

the outer tube, pariing from the water when
it leaves the mouth of the large tube, spread-
ing into the Space between the projecting
tubes »,’and passing up into the steam-space,
“leaving the -solid water to return throngh
tube y. - ’ v '
Each cireulating-tube ¥ way- be removed
from the tube u, either through the top there-
of into the steam-room, or through the bot-
tom into. the fire-pot, (the plug Leing in the
latter case first removed,) and, in like man-
ner, the circulating-tuhe may be replaced or
put into the onter tubs. ’

"When the tabe ¥ is entered at the top of

the tube u,its bottom. self-centers, or is guided.

by the radial wings 2z, and in entering firom
the bottom of the ring and its win g8, are used
to ceutrally locate the ‘upper end, while the
lower end is centrally located by securin g the
plug in place, (if the plug be made with the
guide-wings,) or by any other- snitable guid-
ing devices.

The plug @, that closes the bottom of each

tube w,is a peripherally screw-threaded eap

or head, the screw-thread of which enters gz
. nut-thread in the lower end of the tube,

At the center of the plugisa safety-valve,

€%, said valve being attached to the outer end

of & pin, 2, at whose inner end is a nut, 7

the stress of g suitable syring, A2, acting upon.

this nut, closing the valve.  The power of this
8pring is such that the pressure bf the steam
apon the valve compresses the spring and
opens the valve when the pressare -of the
steam exceeds the limit of working pressure
or approaches-an unsafe pressura,

The valve-seat is on g serew-threaded ring,
@, that screws into the plug, : .
. The spring 22 is a coiled spring, and is cast
in, shape as shown in the drawing. The
Spring 12, spring-stand % and the Seat-ring
# are cast in one piece. ' :

The space between the seat-ring and valve
at its periphery is arranged for the purpose
of receiving the end of a forked lever, by
which the vaires ean be opened; when de-
8ired, to drain (ho tubes, these valves serving
the double purpose of safety-valves and tube.
drainers. .

.1nstead of such coustraction, the inner
tube, or part of it, may be cast in the form of
+ a tabular éojled Spring, or it may ba made of
flat metal bars, coiled so as to form a tube, in
either case having a cross-bar at its lower
end, connécting by a ecéntral screw, with a
head or cap, the cdge of wlich abutg against
the end of the main tube, the abutting edges
being ground to make a tight joint, The up-

per end’of such inner tube has lags, which
rest upon the upper end of the main tube,

When the pressure of the steam exceeds the.
limit of W;orking-pressm‘e, the steam presses.
down the cap, (the coils of the inner tube open-
ing,) and the water escapes upon wnd extin-
guishes the fire. This modification is repre-
sented at Fig. 7. .

The inner tube is so made that there is no
Space between the adjacent coils to disturh
the ecirculation, while the pressure of the
stean (below or near g safety-pressure,) forces
down the cap by opening the spring.

To drain the water from the tubes, the cap
may have projecting lugs #, by. prying  over
which the eap may be forced down slightly,
So--that the water can escape, this arrange-
ment of the tube and cap affording the double
purpose of safety-valve and draining-valve.

Over the tubes #, througl the water and
steam-room, and its system of ties, a blow-off
pipe, 2, extends, with suitable Lranches m?,
having vertical arms #%, -which pass down
close to the surface of the crown-sheet. Their
open. ends are between nests of tubes, and,
in blowing .tf, any deposits upon the sheet
are drawn into the pipes and blown into the
atmosphere, thus breventing deposits from
accumalating, and from re-entering the wa-
ter-tubes, ’

By proper use of this blow-off mechanism
the internal surfaces of the boiler, its ecrown-
sheet, and the tubes, are all kept clean and
free trom injurious deposits, as the blow-off
pipes take the dirt and deposits from the only
lodging-place- they have, and before they be-
come incrustations, _

By my arvangement and constuction of the
tubes the fire-pot may be entered, and eaeh

‘plug, or any particular plug, may be withdrawi -

from each or any one of the tubes », and ‘the
inner tubes, each or either, or all of them, may".

| be removed, the same being also the case with

the main tubes, In like manner each pair, or
any. one or more of the pairs, of ties may be
removed from the steain-room, and any one
or more - of the circulating tnbes may be re-
moved for examination thereof, or for exami.
nation of the main tubes. Thus the whole.
boiler apd every part of it are alike accessible
for repairs, examiuation, or cleaning, and the
boiler may be taken to pieces or pat together
with the greatest €ase, and with ordinary
skilled labor, and in a very short time, .
The feed-pipe ® or distributer for supplying
the boiler or generator with water extends
across the cylinder, aud is perforated with a
number of small holes, so arranged as to dis-
charge the water upward. With a supply-
pipe soperforated there is 1o liability of burst.
ing the generator by the introduction of water,
should the water in the generator be exhansted,
for the water discharged frony, the distributer
in a number of small streams and upward is
quickly formed into stomn. By inserting the
plag @ within the depeding tube T afford an
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additional means of safety. The screw-thread
eut in the end of the tube weakens it at that
point, and pressure beyond the safety-point
would allow the tube, it not being beld ex-
ternally, to stretch out. This would not be
the case with an encireling-eap.

1 have described that the small safety-valves
at the ends of the depending tubes open when
the pressure of the steam exceeds the limit of
working pressure, or approaches an unsafe
pressure. Thé working pressure of the steam
is set or regulated by the ordinary safety-
valve; und these small valves at the ends of
the tubes are set so that they will not blow off
until above the working pressure ; then,should
the regular safety-valve become inoperative,
these small valves yield one by one, according
to the pressure of steam required to overcome
their springs, and they then discharge the wa-
ter on the fire, and in this way the failure. of

the safety-valve to act does not result in de-’

stroying the boiler ; and farther, if the regu-

" lar safety-valve is overloaded to such a de-
gree a8 might burst the boiler, the small
valves, being set at a pressure below unsafe
greasure, will blow. off, and extinguish tie
T'e. - . y

" Iclaim— . _ ' ;
1. The removable ring ¢* and its springs b%
combined with the main depending and the
circulating tubes for centering and holding

the upper end of the circulating-tube, substan-

tially as set forth. .
2."The main depending tube u, connected

with theé crown-sheet by means -of screw- i
threads, as set forth, and the circulating-tube }.

y within/the main tube, combined with the re-
movable centering devices, substantially as

des(gribed, for centeting the circulating-tu
at bottom and top, as set forth. .
3. The outer tube ¥, the inclined projections
z, and the inner tube y, arranged, with rela-
tion to each other, substantially as described,
and so that the lower end of the inner tabe is .
centered automatically, and its end left unob-
structed for the passage of water, as set forth,
4. The outer tube u, provided with the re-

 movable plug, combined with the inner tube
.and removable centering mechanism,.and ar-

ranged, with relation to the steam-chamber -
and fire-box, so that the. fnner tube may be
removed from the top or.the bottom of the outer
tube, substantially as described. K

5. The combination, with the outer and in--
ner tube, of the safety-valve, arranged.to dis-
cliarge the water on the fire in the fire-box,
substantially as described.” Co
-~ 6. The combination, with the sheets or heads
of & steam-generator, of the removable ties of

-aqual lengths, and adjustableeyebolts, the ties
being interchangeable, as and for the purpose

set forth.. : e ,
- 1. The vertical steam and water cylinder, .
and the tubes % and y, suspended and ar-

| ranged above the fire-box, and forming' no
“part” thereof, and having an open annular

space about the cylinder for the passage..of
the heat and produets of combustion, the en-
tire cylinder having an equal exposure, or
?eaﬂy o, on all sides, substantially as set
orth. O SO

GEO. T. MOLAUTHLIN,
Witnesses : : .

G. W. GREGORY,
W. J. PRATT.




